Kinesin-dependent motility generation as target mechanism of cadmium intoxication.
The anterograde vesicle transport within neurons critically depends on microtubules and on the activity of kinesin. The present study demonstrates that cadmium ions inhibit the in vitro assembly of microtubules from tubulin, whereby at high cadmium levels (∼500 μM) unstructured protein aggregates were formed. Cadmium ions also significantly lower both the ATPase and motility activity of neuron-specific kinesin KIF5A in concentration-dependent manner. For the inhibition of KIF5A ATPase activity, an IC50 value of 10.4±1.5 μM was determined. Inhibition could be widely compensated by addition of EGTA, but not by addition of thiols. The inhibitory effect of cadmium on KIF5A was considerably weakened by increasing ATP concentration. As nucleoside triphosphate binding is known to be accompanied by conformational changes within the kinesin motor domain, it might be suggested that these changes protect the motor domain against cadmium. The effects of cadmium ions on the kinesin-microtubule motility generating system are considered to contribute to the development of neuronal disorders caused by cadmium intoxication.